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Patients with mutations in coding regions of the LHX3 gene have
combined pituitary hormone deficiency and nervous system defects
resulting in symptoms such as dwarfism, thyroid insufficiency,
infertility, and developmental delay. Although previous studies from
our group and others have identified promoter and intronic elements
of LHX3 that are important for basal gene expression in vitro, the
mechanisms by which the LHX3 gene is regulated in vivo were not
known. Using transgenic mouse models and bioinformatic ap-
proaches, we have mapped conserved distal enhancer regions that
direct tissue-specific expression to the pituitary gland and spinal cord
in a pattern consistent with endogenous expression. Several
transferable cis elements can individually guide nervous system
expression; however, a 180 base pair minimal enhancer is alone
sufficient to confer specific expression in the pituitary and spinal
cord. Within this sequence, tandem binding sites recognized by the
ISL1 LIM homeodomain protein are essential for enhancer activity in
the pituitary and spine and a PITX1 bicoid class homeodomain
element is required for spatial patterning in the developing pituitary.
This study establishes ISL1 as a novel transcriptional regulator of
LHX3 and describes a mechanism for regulation by PITX1. In addition,
we are screening candidate patients for variations in the LHX3
promoters and enhancer regions. Characterization of novel genetic
defects will facilitate patient treatment and enable genetic counsel-
ing. Sources of Research Support: NIH HD42024 to SJR.
doi:10.1016/j.ydbio.2011.05.527
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Different functional constraints contribute to different evolution-
ary rates across genomes. To understand why some sequences evolve
faster than others in a single cis-regulatory locus, we investigated
function and evolutionary dynamics of the promoter of the C. elegans
unc-47 gene. We found that this promoter consists of two distinct
domains. The proximal promoter is conserved and is largely sufficient
to direct appropriate spatial expression. The distal promoter displays
little if any conservation between several closely related nematodes.
Despite this divergence, sequences from all species confer robustness
of expression, arguing that this function does not require substantial
sequence conservation. We showed that even unrelated sequences
have the ability to promote robust expression. A prominent feature
shared by all of these robustness-promoting sequences is an AT-
enriched nucleotide composition consistent with nucleosome deple-
tion. Because general sequence composition can be maintained
despite sequence turnover, our results explain how different func-
tional constraints can lead to vastly disparate rates of sequence
divergence within a promoter.
doi:10.1016/j.ydbio.2011.05.528
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To determine the detoxifying role of metallothionein (MT) protein
in zebrafish, cadmium-treated embryos were analyzed to correlate
physiological response with the characteristics of expressed MT.
Embryos were exposed to aqueous cadmium chloride from day 1
post-fertilization until day 5 as well as short exposures starting at day
3 or 4 until day 5. Cd-exposed embryos produce consistent
physiological responses; however, fish treated late experience more
severe morphological effects. Western Blotting revealed 15 kDa MT in
day 1 embryos and an induction of this form in day 1–5 Cd-treated
embryos. High molecular weight MT, likely representing MT-protein
complex formation, is the only form seen in later development and
predominates in day 4–5 cadmium-treatments. Induction of MT in
the day 1–5 treated embryos is verified by UV–Vis and HPLC
fluorescence with DTNB and mBBr tags, respectively. Results suggest
Cd-induced production of MT protects developing zebrafish if
cadmium exposure occurs early in development.
doi:10.1016/j.ydbio.2011.05.529
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After the establishment of primary body axis, the outgrowth of
many structures whose development requires extension is initiated in
the body of vertebrate embryos. In this context, Wnt5A and the four-
pass transmembrane protein Vangl2, have been associated to body
elongation by establishing PCP along the proximal–distal axis of the
limbs. Considering that the Dapper (Dpr) genes have been associated
to Wnt/PCP signaling and that Vangl2 physically interacts with Dpr1,
we decided to investigate the expressionpattern of the threeDpr genes
(Dpr1, Dpr2 and Dpr3) of mouse to identify a possible association
between their expression domains and known sites of body elonga-
tion. The expression patternswere determined by in situ hybridization
in whole mount and in paraffin sections of embryos from E10 to E15.
Further details were obtained by vibratome sectioning. From E10 to
E11, the main sites of expression for the three Dpr genes were somites,
genital tubercle, limbs and nose. The expression domains at E12 were
the same as described for the previous stages but a new area of
expression was observed in the physiological umbilical hernia. At E13
andE14 the samedomains are kept. Overall, the expression of the three
Dpr genes in the developing limbs, nose and genitals suggests that
these molecules could be involved in a pathway common to Wnt5A
and Vangl2 to regulate the outgrowth of body structures during
development. Grant sponsors: Fapesp, Capes and PIBIC/CNPq.
doi:10.1016/j.ydbio.2011.05.530
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